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or half a micron, and since fully three-fourths of the total solar energy belongs to spectral regions whose wave lengths are less than 10~4 cm., or one micron, it follows that the cubes of solar wave lengths must, on the whole, be regarded as small in comparison with the volume of a volcanic dust particle, the diameter of which, as above explained, is nearly 2 microns. Hence, in discussing the action of volcanic dust on incoming solar radiation, we can, with more or less justification, assume the particles to be opaque through reflection or otherwise, and, therefore, use Ray-leigh's1 arguments as applied to a similar case.
Let r be the radius of the particle, n the number of particles per cubic centimeter, and a the projected joint area of these particles. Then, for random and sparsely scattered particles,
a = mrr2.
Hence, on dividing a plane parallel to the wave front into Fresnel zones, it is seen that for each centimeter traversed the amplitude of the radiation is reduced in the ratio of 1 to 1 — ntrr2. Therefore, if A is the initial amplitude, and Ax the amplitude after passing through x cm. of the uniformly dusty region, assuming mrr2 to be only a small fraction of a square centimeter,
AX = A(1- nirr^Y « Ae~™r*x, nearly. Further, if I is the initial and Ix the final intensity, then
Ix = le'2™**.
Hence, in the case of volcanic dust, where, as already explained, r = 92 X 10~6 cm.,
A    = ^e-^(92)210-i2
and
J     __   7-g-2nira:(92)210-«
Presumably, the particles of dust are not absolutely opaque and, therefore, Ix probably is a little larger than the value here given, though even so this value is at least a first approximation.
Action of Dust on Terrestrial Radiation.—Terrestrial radiation, at the point of maximum intensity, has a wave length of roughly, 12 X 10~4 cm., and, therefore, the wave lengths of nearly all outgoing radiation are large in comparison with the diameters of those volcanic dust particles that remain long suspended in the atmosphere. Hence, while such particles abundantly reflect solar radiation, as is obvious from the whiteness of the sky when filled by them, they can only scatter radiation from the earth, according to the laws first formulated by Rayleigh,2 whose papers must be consulted by those who would fully understand the equations which, here, will be assumed and not derived.
1 Phil. Mag., 47; 384, 1899.
2 Op. Git., p. 375.

